Introduction
The development of chronic postoperative pain has been described for several surgical procedures. 1 Considering the large number of surgical procedures performed every year in Western industrialized countries, the prevention of chronic postoperative pain is currently a significant focus in acute pain management. 2, 3 The incidence of postoperative pain varies depending on the procedure and individual surgical, psychological, genetic, and social risk factors. 4 Up to 65% of patients undergoing thoracic and cardiac surgery complain of chronic postoperative pain. 1, 5 Breast surgery and amputations are also associated with a high prevalence of postoperative pain.
Particularly for orthopedic procedures, which are typically performed for a pre-existing painful condition, the distinction between pre-existing and chronic postoperative pain complicates a clear differentiation. Nevertheless, chronic or persistent postoperative pain also affects a relevant proportion of orthopedic patients. One of the most frequently conducted orthopedic surgical procedures in industrialized countries is total hip replacement. The reported prevalence of persistent postoperative pain after total hip replacement ranged between 27% and 38% of the patients, depending on the definition used. [11] [12] [13] [14] Such persistent pain likely has a relevant impact on the patient's activities of daily life and their quality of life, which is a serious matter of suffering in addition to pain. [15] [16] [17] The aim of this prospective observational cohort study was to investigate the prevalence of persistent pain after total hip replacement and its impact on patient's quality of life 6 months after surgery. The primary outcome was pain intensity 6 months after surgery. Secondary outcomes were impairment in daily function, life quality, and psychological distress after 6 months. Since a uniform definition of persistent postoperative pain is not currently available, we also explored the prevalence of persistent pain per different definitions (maximum pain intensity in the follow-up NRS >0 and maximum pain intensity NRS >3), already reported in current literature.
Patients and methods Patients
Patients undergoing total hip replacement because of osteoarthritis were invited to participate in the study. Patients were recruited between July and October 2012 at the Orthopedic department of the Medical School Hannover, Germany. Participants gave written informed consent for this study. Patients had to be at least 18 years old and have sufficient knowledge of the German language to understand the study information and the required questionnaire package. Only patients undergoing primary endoprostethic surgery of the hip were included. Exclusion criteria were a neuraxial or regional anesthesia, history of drug abuse, and acute hip pain caused by necrosis of the femoral head. In the occurrence of postoperative delirium syndrome, the patients were excluded. Exclusion criteria for the follow-up interview were the occurrence of surgical complications (e.g., periprosthetic fracture or prostheses loosening).
Protocol
The protocol was approved by the Ethics committees of the University Medical Center Göttingen (No 5/4/12) and the Medical School Hannover (No 1483-2012) and conducted per the recommendations of the Declaration of Helsinki. Perioperative data of this cohort have been published previously. 18 
Study flow
Baseline data were assessed on the day before surgery, following admission to the hospital.
Perioperatively, all patients were treated following a standardized pain management protocol established and certified at the institution for several years.
19
A follow-up was conducted 6 months (±1 week) after surgery. Patients were interviewed by a study physician (M.M.) via a telephone interview and according to a standardized protocol. Figure 1 provides an overview of participant recruitment and retention. All assessments were conducted using validated German versions. In addition to the description below, Supplementary material provides an overview about the properties of variables and tests. The primary outcome was hip pain intensity 6 months after surgery. Secondary outcomes were impairment in daily life activities, life quality, and psychological distress after 6 months.
Pain characteristics at baseline preoperatively
The patients' pain history was assessed by two physicians (J.E., A.D.; see Acknowledgments) using a standardized protocol on the basis of a German Pain Questionnaire including localization, duration, pain intensity, and the temporal aspects of pain of all pain sites and analgesic consumption and other chronic pain entities (e.g., low back pain, chronic headache; with at least 6 months duration). 20 Owing to variable preoperative analgesic use (patients given different nonopioids and rarely opioids), the Medication Quantification Scale (MQS) was used to assess the preoperative analgesic consumption. 21, 22 This scale is a reliable and validated method for quantifying medication use in patients with chronic pain. It is calculated for each preoperative analgesic on the basis of weights assigned by medication class (acetaminophen 2.2, cox-2 inhibitors 2.3, dipyrone [metamizole] 2.3, and diclofenac and ibuprofen and indomethacin 3.4) and dosage level (level 1=subtherapeutic dosage and/or on demand, level 2=<50% of the daily dosage, level 3 >50%, and level 4=overdose). These scores were summed to provide a quantitative index of total analgesic usage suitable for statistical analyses.
Patients completed a series of standardized questionnaires. To assess the overall severity of chronic pain, based on pain intensity and pain related dysfunction (CPG, Chronic Pain Grade, von Korff), patients were categorized into one 
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Persistent pain after hip pain replacement of five levels (grade 0: no pain-grade 4: high disability/ severely limiting). 23 The questionnaire consists of seven items: pain intensity right now, worst pain intensity over the last 3 months, average pain intensity over the last 3 months, limitation in daily activities because of pain, recreational, social, and family activities, limitation in the ability to work because of pain within the last 3 months, and the number of disability days within the last 3 months. Items are scored on an 11-point Likert scale (0-10). Three subscales are calculated, "Pain Intensity Score" is calculated as a mean of reported current, worst, and average pain intensity (ranges from 0 to 100), "Disability points" as a mean of limitations in performing daily life, social, and work activities (ranges from 0 to 100). 20 These disability points range from "0" to "6" points ("0"=no limitations to "6" points=no normal living possible). Finally, the "Disability Points Score" is deduced from a combination of ranked categories of the number of the disability days and the disability score (ranges from 0 to 3).
Patients were also classified with the Mainz Pain Staging System (MPSS) to classify the chronicity of the patient's condition (stage 1-3). 24 The MPSS was assessed as per the reported pain characteristics, the current analgesic regimen, and previous pain-related treatments.
Preoperative hip pain intensity was assessed on the day prior surgery with an 11-point NRS ("0"=no pain to "10"=worst pain). Furthermore, the maximum and the average pain intensities over the last 3 months were obtained using the same scale.
Neuropathic characteristics of the hip pain were assessed with the painDETECT questionnaire. 25 This questionnaire quantifies typical symptoms of neuropathic pain. The resulting score ranges from 0 to 38 with three categories: 0-12 points (an unlikely neuropathic component, probability <15%), 13-18 points (unclear result), and 19-38 points (a probable neuropathic component, probability >90%). The absolute score was used for further analyses.
Anesthesia procedure
All patients received 20-30 mg dipotassium chlorazepat in the evening and the morning prior to the surgical procedure as premedication. General anesthesia was induced by remifentanil (1-1.5 µg/kg body weight [bw]/3 min) and propofol (1-2 mg/kg bw), and orotracheal intubation was facilitated by 0.5 mg/kg bw atracurium. Anesthesia was maintained by sevoflurane 0.7-1.0 MAC or propofol 3.5-4.5 mg/kg bw/h, along with Remifentanil 0.15-0.25 µg/kg/min, and was monitored by EEG.
During the final stage of the operation, patients received piritramide (0.1 mg/kg bw) and metamizole (15 mg/kg bw, if contraindicated, equal amount paracetamol) intravenously.
Protocol for postoperative analgesia
The postoperative analgesia was standardized on the basis of a protocol for adjusting the analgesic level: immediately after surgery in the recovery area, patients received a 10-20 mg slow-release oxycodone per os (p.o.) (age and/or weight 
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Erlenwein et al adapted: 10 mg if weight <60 kg and/or age >70 years, all others 20 mg) and 600 mg ibuprofen p.o. In the recovery area, intravenous piritramide was titrated until the intensity was ≤3 on the NRS. In the ward, oral slow-release oxycodone (1-0-1) and ibuprofen (1-1-1) started in the recovery area were continued for the following days and adapted according to pain intensity following an algorithm on the basis of routine pain measurement. If the NRS was >3, patients were offered 1.3-2.6 mg hydromorphone p.o. (age and weight adjusted). If the NRS remained >3 after 60 min, a second dose was offered. If hydromorphone was necessary three times within 24 h, slow-release oxycodone was increased. If the patients' chart revealed that the pain intensity was <3 on the NRS over the past 24 h, slow-release oxycodone was reduced step wise.
Postoperative pain intensity and analgesic consumption
Intensity of pain on movement and maximum perceived postoperative pain were recorded separately on the first, third, fifth, and seventh postoperative day using the respective subscales from the German outcome "QUIPS"-questionnaire (quality improvement in postoperative pain management [Qualitätsverbesserung in der postoperativen Schmerztherapie]), which is validated for postoperative pain assessment. 26, 27 The intensity of postoperative pain was assessed on the 11-point NRS. Opioid consumption was recorded in morphine equivalent (ME) in mg -for the first 48 h after surgery and the third, fifth, and seventh postoperative day (total daily dose, conversion factor to morphine: oxycodone 0.75, hydromorphone 0.13, piritramid 1.5, fentanyl 0.01, tilidin/tramadol 10, buprenorphine 0.03, and intravenous vs oral morphine 3:1).
Quality of life
Health-related quality of life was assessed with the ShortForm 12 (SF 12) Health Survey to measure functional health and well-being from the patient's point of view. 28 It has a validated German version and is a brief and reliable measure of overall health status (summarized as physical health and mental health component). It has been extensively used in large population health surveys. Higher scores indicate better general health.
Psychological symptoms and fear of movement
Psychological distress was assessed using the German version of the validated Depression Anxiety and Stress Scale (DASS). 29 It includes a set of three scales designed to measure the self-reported negative emotional states of depression, anxiety, and stress. Each scale contains seven items and scores are calculated by summing item scores. Relevant cutoffs for depression and stress are ten points or more, and for anxiety, six points or more. 20 Pain-related fear of movement was assessed using the German version of the Tampa Scale for kinesiophobia (TSK), which is a reliable and valid self-report et al to assess kinesiophobia, or fear of movement and/or (re)injury which have been confirmed as important predictors for the persistence of pain-related disability. 30, 31 Results are calculated by summing the items (total sum score ranging between 17 and 68). A high value indicates a high degree of kinesiophobia (a cutoff from 38 points or more is defined as a clinically relevant fear of movement).
Cognitive appraisal of pain, somatization, and catastrophizing
The Patient Health Questionnaire (PHQ) is a tool to establish provisional diagnoses for selected DSM-IV disorders. 30 It includes a scale to assess somatization (PHQ-15). Reliability and validity of the PHQ-15 are high in clinical and occupational health care settings, and it has been validated for use in German. Patients report the severity of 15 symptoms over the last 4 weeks as 0 ("not bothered at all"), 1 ("bothered a little"), or 2 ("bothered a lot"). The total PHQ-15 score ranges from 0 to 30 (≥5 mild, ≥10 moderate, and ≥15 severe levels of somatization).
Cognitive appraisal of pain and catastrophizing were assessed using the Kiel Pain Inventory (KPI), which is a wellestablished validated tool in German to assess various aspects of chronic pain within cross-sectional as well as prospective studies. 31 It includes three subscales: The Catastrophizing Thoughts Scale (CTS) consists of 5 items describing the threatening aspects of pain (e.g., ''What will happen if the pain gets worse?''). The Thoughts of Help-/Hopelessness Scale (THS) consists of 9 items that focus on lack of hope and impossibility to become pain free (e.g., ''It's not going to get any better''). The Thought Suppression Scale (TSS) consists of four items (e.g., ''Pull yourself together!'', ''Don't make such a fuss!''). It describes attempts to suppress painsensations, pain-related emotions, and thoughts.
Patients indicate the extent to which they have experienced those thoughts in the past 14 days when they experienced pain on a 7-point Likert scale (0 ''never'', 6 ''always''). 
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Persistent pain after hip pain replacement a higher occurrence of catastrophizing, help-/hopelessness, and suppressive thoughts.
Preoperative quantitative sensory tests
As an assessment of overall pain sensitivity, the pressure pain threshold (PPT) was measured using an electronic pressure algometer (Somedic Production, Stockholm, Sweden) bilaterally over five sites: the thumb, lateral epicondylus, upper division of the trapezius, quadriceps femoris, and tibialis anterior. The algometers' probe tip (1 cm
2 ) was applied to each site. Patients were advised to indicate when they perceived pain for the first time during pressure stimulation with slowly increasing intensity (50 kPa/s). Pressure stimulation stopped at the patients' report of pain or when maximum pressure intensity (1000 kPa) was reached. The mean threshold over all 10 testing sites was calculated for further analyses.
The Conditioned Pain Modulation (CPM) was measured to quantify the ability of a conditioning stimulus on a second pain stimulus (pain inhibiting pain). 34, 35 As a test stimulus, the PPT was assessed repetitively (30 s) with the pressure algometer on the thumb of the dominant hand.
The conditioning pain stimulus consisted of submersion of the nondominant hand in a hot water bath with a temperature of 45°C (Thermostat, Julabo Labortechnik, Seelbach, Germany). The test stimulus was measured three times, before the water bath started and three times while the conditioning stimulus (water bath) was applied. The ratio of the mean of the three measurements of the PPT during the conditioned pain stimulus (hot water) and the mean of the baseline measurement (test stimuli) was calculated and defined as CPM (ratio PPT thumb hot water bath/PPT thumb baseline). Measurements were performed by two research assistants who were trained prior to the study in approximately equal shares (St.B., M.G.; see acknowledgement).
Outcome parameters at the 6-month follow-up
Outcome parameters at the 6-month follow-up were recorded via telephone interview (M.M.). The intensity of persistent postoperative pain was also measured with an 11-point NRS.
Patients were asked for the maximum hip pain during the last four weeks prior to the interview and the intensity of hip pain at the time of the interview.
To evaluate the importance of the definition of persistent pain on prevalence rates, we considered different definitions: pain within the last 4 weeks (maximum pain intensity NRS >0), "moderate" to "severe" pain within the last 4 weeks (maximum pain intensity NRS >3), and current pain at the time of the interview (NRS >0).
Moreover, we evaluated the impact of persistent postoperative pain on the patients' quality of life (SF 12), functionality (disability score of the CPG), and psychological distress (DASS and TSK).
Statistical analyses
The analyses were performed with SPSS (IBM SPSS Statistics for Windows, Version 22.0., IBM Corporation, Armonk, NY, USA) and STATISTICA (StatSoft Ver. 12.7, Tulsa, OK, USA).
Ordinal variables were presented using the median (median [1-3 Quartile]). Metric variables were presented using the arithmetic mean and the SD (mean±SD). Categorical variables were presented in percent and the absolute number of patients. Percentages were rounded.
To compare the characteristics of patients with the definition "no" and "mild" persistent postoperative pain vs patients with "moderate" to "severe" pain intensity, patients were separated into two groups on the basis of their maximum hip pain intensity during the last 4 weeks before the telephone interview 6 months after surgery (NRS ≤3 vs NRS >3).
On account of the non-normal distribution of most variables, these group comparisons were performed by a nonparametric test (Mann-Whitney U-test). The distribution of frequencies of dichotomous variables in groups was described using the Pearson χ 2 test. The level of significance was set as p<0.05.
To analyze the association between patient characteristics and poor functional outcome after 6 months (disability score of the CPG), univariate analyses (logistic ordinal regression) were performed as a first step with all perioperative variables: age (years), sex, body mass index (BMI) (kg/m²), MPSS, quality of life (SF 12), maximum hip pain before surgery (NRS), severity of chronic pain (CPG), preoperative analgesics (MQS), psychological distress (DASS -depression, anxiety, stress), kinesiophobia (TSK), catastrophizing (CTS), helplessness (THS), thought suppression (TSS), somatization (PHQ), preoperative neuropathic component of hip pain (painDETECT), pain sensitivity (PPT, kPa), and pain inhibition (CPM).
To reduce the number of variables, the cumulative opioid consumption, postoperative pain on movement, and maximum pain were calculated by summing the respective scores (mg ME, NRS) over days 1, 3, 5, and 7. Variables that correlated significantly with the disability score (p<0.05; CPG) were analyzed in a second step in a multivariate analyzes model. 
2188
Erlenwein et al
Results
A total of 172 patients scheduled for elective total hip replacement were screened for recruitment (Figure 1 ). Of these, 47 patients did not meet the inclusion criteria or were excluded during the initial perioperative assessment, (primary exclusions: three took part in other studies, one was younger than 18 years, one did not speak German, three were hospitalized outside of clinical routine and could not be measured preoperatively, one was an active drug user, one had dementia, nine had neuroaxial anesthesia, fifteen had their surgery postponed and thirteen patients declined to participate) resulting in 125 patients with complete perioperative data.
A total of 104 patients were included into the analyses for the 6-month follow-up. Patients' characteristics and preoperative baseline parameters are presented in Table 1 and Table 2 .
For most variables, there were no significant difference between lost patients and patients included within the followup analysis. There were also no differences in patients with and without an additional chronic pain entity, which were lost to follow-up (p=0.301, X 2 =1.737).
Prevalence of persistent hip pain after hip surgery
Six months after surgery, 26% of the patients reported pain in the area of the operated hip (>0 NRS) at the time of the interview, while 58% reported having had hip pain within the last 4 weeks before the follow-up interview. The median of the reported maximum pain intensity during the last 4 weeks before the follow-up was 2 (1.2-4) on the NRS. A total of 17% (n=18) of the 104 patients with pain reports had moderate-to-severe maximum pain intensity (>3 NRS) during the last four weeks before the follow-up interview, whereas 83% of the patients had no pain or mild pain only (≤3 NRS).
Pre-existing chronic pain entities
In the follow-up cohort, 69 (66%) patients had at least one chronic pain entity in addition to hip pain at the time of surgery, whereas 35 (34%) patients had no other pain entity. There was no statistically significant influence of other pre-existing chronic pain entities beyond the hip with respect to the prevalence or intensity of persistent post-operative hip pain (chronic pain/no chronic pain -prevalence or intensity of persistent postoperative hip defined by: ">0 NRS" p=0.275, X 2 =1.489; ">3 NRS" p=0.411, X 2 =1.274; maximum pain intensity during the last four weeks before the follow-up: p=0.077, Z=−1.769; hip pain intensity at the time of the follow-up interview: p=0.189, Z=−1.314).
Impact of persistent postoperative hip pain intensity on daily life
There was a significant improvement in the quality of life 6 months after surgery (overall pre vs postoperative mental health [SF 12]: 49.2±11.9/55.0±7.5, p=0.011; pre vs postoperative physical health [SF 12]: 29.9±7.5/44.4±10.1, p<0.001), but no differences in values for mental health and physical health status were observed between patients with no or mild persistent postoperative pain (NRS <3) vs patients with moderate and severe pain intensity 6 months after surgery (Table 3) . Patients with moderate-to-severe pain intensity (>3 NRS) 6 months after surgery had more psychological distress (DASS -depression, anxiety, stress; Tampa Scale for Kinesiophobia [TSK] -fear of movement) and more often showed values in the psychological assessment with potential clinical relevance (proportion of patients with relevant score for depression [>10 points] total 8%, "NRS ≤3" 5%, "NRS >3" 22%, anxiety [>6 points] total 10%, "NRS ≤3" 6%, "NRS >3" 28%, stress [>10 points] total 10%, "NRS ≤3" 5%, "NRS >3" 24%; proportion of patients with relevant score for kinesiophobia total [>38 points] 13%, "NRS ≤3" 11%, "NRS >3" 31%). Furthermore, these patients had worse functionality in their daily life activities (CPG -disability points, Table 3 ).
Risk factors for poor functional outcome
From the univariate analyzes, the variables BMI, preoperative maximum pain intensity (NRS), neuropathic pain characteristics (painDETECT), depression (DASS), helplessness (THS), and the intensity of postoperative pain on movement (NRS) and the maximum intensity of pain postoperatively (NRS) were associated with the functional outcome (disability score of the CPG; Table 4 ). The multivariate analyses showed that the maximal preoperative pain intensity and the BMI were the only independent factors influencing daily function 6 months after total hip replacement (R 2 =0.311, F=17.382, p<0.001).
Discussion
The current results indicate that a high proportion of patients report some degree of persistent hip pain (maximum hip pain at the follow-up > NRS 0) after total hip replacement. [11] [12] [13] [14] 32 The results also indicate that the prevalence of persistent pain (between 26% and 58%) has a significant variation depending on the definition adopted. Notes: Ordinal variables were presented using the median (median [1-3 Quartile]). Metric variables were presented using the arithmetic mean and the SD (mean±SD). Abbreviations: CPM, conditioned pain; CTS, Catastrophizing Thoughts Scale; DASS, Depression Anxiety and Stress Scale; kPa, kilopascals; TSK, Tampa Scale for Kinesiophobia; THS, Thoughts of Help-/Hopelessness Scale; TSS, Thought Suppression Scale; PHQ, patients health questionnaire.
Table 3
Follow-up patient's quality of life, psychological distress, and functionality in daily life activities 6 months after total hip replacement 
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Erlenwein et al However, only a minority of patients report persistent hip pain of moderate or severe intensity (NRS). Persistent pain resulted in a clinically relevant functional impairment (CPG -disability points). Six months after surgery, patients with higher persistent hip pain intensity had more limitations in daily activities (CPG -disability points), and more psychological distress (DASS and TSK). This was not reflected in the patients' concurrent report of their quality of life (SF 12). Nevertheless, there was no difference in self-reported quality of life (SF 12) with respect to pain intensities between patients with low or high pain intensity (NRS). These results raise the question about the clinical relevance of a simple pain report as a potential indicator of functionally relevant persistent pain after hip surgery.
Prevalence of persistent pain
Depending on the definition used (any pain within the last 4 weeks: NRS >0, current pain at the time of the interview NRS >0, or moderate-to-severe pain at the time of the interview: NRS >3), the prevalence of persistent pain after total hip replacement varied widely. Even if 58% reported having had hip pain within the last 4 weeks before the follow-up interview, only 17% of all patients reported pain intensities (NRS >3) considered to be clinically relevant. These results are in line with results from other studies that reported persistent hip pain after total hip replacement in 27%-38% of patients, with 5%-12% of patients reporting moderate or severe pain intensity. 2, [11] [12] [13] [14] 32 In a large Danish registry of the National Health Service, based on 22,963 patients with total hip replacement, hip pain intensity was rated with a mean of 3.7 (±2.5) on the NRS, 12-18 months after surgery in 294 of these patients. In other studies that assessed the maximum pain intensity in two north American cohorts, the median maximum pain intensity after 6 and 12 months was 5/10 and 4/10, respectively. 13, 32 These observations, together with the current results, indicate similarity in different populations of patients following hip joint replacement.
The current study highlights the importance of the definition of persistent pain for determining prevalence. Pain has a dynamic character and it does not appear to be useful to use a simple measure of pain at a single moment in time. These findings emphasize the need for standardization in research on persistent postoperative pain including well-defined time points, frequency, and duration of pain events, which currently differ significantly across studies. 
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Relevance of persistent pain following hip surgery
Overall, the reported quality of life (SF 12) improved, while the limitations in everyday activities (CPG -disability points) reduced significantly following surgery. Even if patients with higher pain intensity (NRS) had more limitations at the time of the follow-up interview (CPG -disability points), this was not reflected in the reported quality of life (SF 12). Nilsdotter Isaksson analyzed the quality of life of patients at 3, 6, and 12 months as well as after 4, 5, and 7 years after total hip replacement. Twelve months after surgery, the patients' quality of life reached a plateau of improvement. 33 Thus, as per these findings, the assessment of persistent pain six months after surgery might still fall into a period of continuing progress in rehabilitation.
These results raise the question of the relevance of a high prevalence of persistent pain after hip surgery, only based on the presence of pain. 34 It may be more relevant to consider functional impairments related to pain than pain alone.
The reported relevance of neuropathic pain characteristics as a potential marker of nerve damage as a cause of chronic postoperative pain in other surgical procedures could not be confirmed for the current study cohort. These results are consistent with other studies on patients after hip joint surgery. 6, 11 Also in line with other studies, in the current cohort, patients with higher persistent pain intensity (NRS) had greater psychological distress (DASS and TSK).
14 Nearly one third of the patients had clinically relevant values for symptoms of depression and anxiety, nearly a quarter with "mild" or "severe" pain intensities had clinically relevant values for symptoms of depression and anxiety (DASS). Furthermore, patients with at least moderate persistent pain intensity had more clinically relevant values of fear of movement (TSK). These findings may support the need for the integration of psychological support during rehabilitation after surgery for patients who fall into high-risk groups. 18 Preoperative pain intensity (NRS) and the BMI were the only independent risk indicators for poor function 6 months after surgery (CPG -disability points). These findings support the assumption of a close relation between physical function and pain. Although preoperative chronic pain has been identified as a relevant factor for slower rehabilitation in the immediate postoperative period, at the current follow-up, there was no effect on reduced function (CPG -disability points) and life quality (SF 12) 6 months after surgery in comparison between patients with and without other chronic pain. 18 
Strengths and limitations
This was a prospective observational study. The study did not control the standard of clinical care and thus reflects the clinical reality for one clinical center. A strength of this clinical setting was that this hospital adopts a high grade of standardization. For practical reasons, the follow-up was assessed by telephone and the assessment tools used were not formally validated for telephone interviews. However, patients were familiar with the questions from the baseline assessment. Moreover, to exclude personal bias, all telephone interviews were conducted by the same study physician (M.M.), following a standardized protocol. This approach led to a high response rate along with fully completed questionnaires.
The distinction between pre-existing pain and pain initiated by surgery is complex, especially after orthopedic procedures. According to the definition of chronic postoperative pain by Macrae, the important distinction between pre-existing and (new) emerging chronic postoperative pain is indefinite or impossible. 7, 8 In joint surgery, the former definition of chronic pain of the International Association for the Study of Pain (IASP) by Merskey should be reconsidered. Merskey defined chronic pain as a condition that has not regressed within a defined period of 6 months after healing of a tissue defect. 35 For this reason, in musculoskeletal surgery, from our point of view, the term "persistent" postoperative should be preferred to "chronic" postoperative pain to avoid a possible causal attribution.
The characterization of the patients was very detailed, which is a strength on the one side, and a limitation on the other, due to the sample size in comparison with the number of variables assessed. However, we analyzed risk factors in a two-step approach and only included variables with influence in the univariate analyses. We also reduced variables by summing the respective scores for pain intensity and analgesic consumption. A sample size was not calculated because the sample was defined by the recruitment period.
Conclusion
Some degree of persistent postoperative pain is a common occurrence after total hip replacement, yet moderate-tosevere pain with functional limitations was rare. However, the prevalence and significance of pain depends on its definition and assessment and should be standardized to ensure comparisons between future studies.
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